INTRODUCTION: Information for primary care providers about the outcomes of adult survivors of major medical trauma in the first year of recovery is not widely available. In particular, risks of impairment across multiple domains of functioning are poorly understood.
Introduction
Follow-up care of adult survivors of major trauma is often focused on surgical management and physical rehabilitation with less attention to psychosocial needs. Adverse emotions and maladaptive responses that are not recognised and managed early may increase risks for developing a range of psychiatric difficulties. Affecting 10-39% of trauma survivors, 1 post-traumatic stress disorder (PTSD) is one of the most common chronic psychological sequelae of traumatic experiences.
Post-traumatic stress disorder symptoms include an intense emotional reaction to the traumatic event, followed by persistent re-experiencing of the traumatic event, numbed emotional responsiveness and avoidance and hyperarousal that do not diminish over time. 2, 3 Affected people face between two-and six-fold risks for developing psychiatric comorbidities, 4, 5 and often report VOLUME 10 • NUMBER 4 • DEcEMBER 2018 J OURNAL OF PRIMARY HEALTH CARE 293 diminished functioning, and poorer quality of life (QoL), with greater likelihood of hospitalisation, use of medical care, unemployment and poverty. [6] [7] [8] [9] [10] Depression is also common following major trauma, with 10% of survivors developing major depression within one year. 11 Many studies stress the mental health needs of traumatically injured populations. 1, 12 Early mental health support can reduce the prevalence of PTSD and comorbid psychological symptoms. 13, 14 Adults who have experienced trauma may respond positively to early cognitive behavioural and psychopharmacological interventions. [15] [16] [17] An important first step to minimising treatment delays is enhanced understanding of the scope of the issue among adult survivors of trauma. Yet, like many countries, New Zealand lacks national guidelines for the psychiatric treatment of major trauma patients.
The current research was undertaken to provide a starting point for improved understanding of the nature and extent of not only PTSD, but also psychosocial comorbidities that are experienced by adult survivors of major trauma in New Zealand. This information is required to support primary care providers in identifying PTSD and common comorbid psychological symptoms in their patients and avoiding under-treatment in primary care. 18, 19 Drawing on data from a regional cohort of adult survivors of major trauma in the Waikato district, the aims of this study were to enhance understanding of the nature of psychiatric comorbidities in the first year of recovery and to identify factors associated with poor outcomes.
Methods
The study was approved by the Northern Y Regional Ethics Committee (NTY/11/06/065).
Participants were identified by retrospective review of Midland Trauma System (www. midlandtrauma.nz/about-mts/) registry data for all adult survivors of major trauma (aged ≥16 years at injury) who were admitted to Waikato Hospital between 1 June 2010 and 1 July 2011. Registry data do not include cases of sustained hanging, drowning or asphyxiation, insufficiency or periprosthetic fractures, poisoning, ingested foreign body, exertional injuries, injuries sustained as a direct result of pre-existing medical conditions (eg fall-related injuries sustained as a result of a stroke) or patients who were injured more than 14 days before admission. People unable to provide informed written consent were also excluded. Major trauma was defined as an Injury Severity Score (ISS) of ≥15. 20 The ordinal ISS scale ranges from 0 to 75 and is calculated by summing the squares of the highest Abbreviated Injury Scale (AIS), 21 in the three most severely injured AIS body regions (head/neck/cervical spine, face, chest/thoracic spine, abdomen/pelvic content/lumbar spine, extremities/pelvic girdle, external/integument). Despite concerns the ISS is outdated, has impaired discriminatory and predictive power, is complicated to score 22 and lacks a standard categorisation scheme, 23 the ISS is the main tool used worldwide in trauma monitoring and evaluation, rendering it the 'gold standard' in trauma severity grading. 24 Following medical record checks for eligibility and consent procedures, potential participants were contacted by a researcher and invited to complete a survey that included standardised questionnaires to assess psychiatric wellbeing and QoL. Demographic information and medical details were also collected using self-report and available registry data.
WHAT GAP THIS FILLS
What is already known: Psychiatric co-morbidities among survivors of civilian trauma, war or natural disasters are well-known and typically related to the witnessing of horror or the presence of imminent threats to the life of the survivor or their friends and family. Despite potentially devastating consequences, the nature of psychiatric comorbidities among survivors of major trauma in New Zealand are not well-known.
What this study adds: Adult survivors of major trauma in New Zealand face risks for not only post-traumatic stress disorder in the year following injury, but also harmful alcohol use, depression, pain and adversely affected QoL. Standardised inpatient screening and primary care follow-up offers the potential to provide additional support and enhance recovery. The EuroQol (EQ-5D-3L) assesses health-related QoL in five domains that may be affected by injury (mobility, self-care, usual activities, pain and discomfort, anxiety and depression). 25 Indication of impaired QoL used a scale of 0 = 'no problems' to 3 = 'unable or extreme problems', and based on functioning 'today', a score of 2 or 3. The EuroQol has proven validity and reliability across many conditions and populations, including cancer, 26 diabetes, 27 respiratory 28 and cardiovascular diseases. 29 The Post-Traumatic Stress Disorder Checklist (PTSD checklist) specifically aligns with Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for PTSD, 3 assessing three main syndromes: reexperiencing, avoidance and hyperarousal. Items are answered in response to an identified 'stressful experience'. 30 Respondents indicate how much they have been bothered by problems in the past month, ranging from 'not at all' to 'extremely'. Higher scores indicate a greater number of and more severe symptoms. Total score PTSD cut-offs are 44 for motor vehicle accidents 30 and 30 for primary care patients. 31 A cut-off of 36 was used in the current study to avoid missing cases, given 48% of major trauma patients are not involved in a motor vehicle accident. 32 The PTSD checklist has demonstrated internal consistency (a = 0.94) and test-retest reliability.
33
The 21-item Beck Depression Inventory (BDI) 34 screens for depression symptoms in the past 2 weeks (i.e. sense of failure, pessimism, guilt). Using a scale of 0 = 'least' to 3 = 'most', higher total scores indicate greater depression. Ranging from 0-63, total scores ≥17 indicate moderate-severe depression. 34 The BDI has proven test-retest reliability, internal consistency, and is suitable for use in depressed and non-depressed samples. 34 The Visual Analogue Scale for Pain 35 is a singleitem scale using a 10-cm vertical line. Ranging from 0 = 'no pain' and 10 = 'worst possible pain', participants indicate their pain level during the previous 3 months. Scores ranging from 0-100 are based on the distance (mm) between the 'no pain' anchor and the participant's mark. With proven test-retest reliability, scores >45 mm indicate moderate-severe pain. 36 The 10-item Alcohol Use Disorders Identification Test screens for harmful alcohol use. 37 Using a scale of 0-4, items assess alcohol consumption, dependence and alcohol-related consequences. Ranging from 0-40, total scores ≥8 indicate harmful alcohol use. 38 As recommended, a cutoff of 7 was applied to people aged ≥65 years. 39 In general populations, its performance is outstanding to good in identifying DSM-IV-Alcohol Dependence, DMS-IV-Alcohol Abuse or risk drinking, 40 with proven test-retest properties. 41, 42 Potential factors associated with poor outcomes included patient characteristics (age at injury, gender and self-reported ethnicity, marital status, education level), history of psychiatric illness (depression, post-traumatic stress disorder, personality disorder, anxiety disorder, or other), chronic illness (non-psychiatric) and substance use. Injury factors identified from medical records included traumatic brain injury (TBI), intensive care unit (ICU) admission, length of hospital stay, injury mechanism and ISS. Injury mechanisms were categorised using the International Classification of Disease (ICD-10) external cause codes. 43 ISS was based on a recommended combination of the Glasgow Coma Scale, age and systolic blood pressure. 
Data analysis
Survey data were entered into Excel (Microsoft Corporation, Redmond, WA, USA) and exported to SPSS version 21 (SPSS Inc., Chicago, IL, USA) for analysis. Response frequencies were tabulated for all criteria and comorbidities. Both t-tests and chi-square tests compared the characteristics of patients who did or did not meet each criterion for each outcome of interest.
Results
Sixty-five adults (40%) completed the survey (Fig.  1) . People who did (n = 65) and did not (n = 102) complete the survey did not differ on age, ethnicity, injury mechanism and severity (P > 0.05).
People who did not respond were more likely to be male (P = 0.03) and admitted to ICU (P = 0.02, Table 1 ).
Self-reported psychiatric outcomes
Twenty-nine adults (45%) met PTSD criteria. Twelve (18%) met criteria for depression, 15 (23%) for moderate-severe pain and 17 (26%) for alcohol use. Forty-seven (72%) reported extreme QoL problems related to usual activities or pain and discomfort, and 27 (42%) had anxiety or depression (Table 2) . PTSD (post-traumatic stress disorder); QoL (quality of life). N = study sample.
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Factors associated with meeting criteria
Younger age (16-50 years) was associated with PTSD (P = 0.04), depression (P = 0.02) and harmful alcohol use (P < 0.001). ICU admission was associated with PTSD (P = 0.02) and moderate-severe pain (P < 0.001). More than 10 days of hospitalisation was associated with impaired QoL (P = 0.001) and moderate-severe pain (P = 0.04). History of psychiatric illness was associated with PTSD (P = 0.001), and substance use with harmful alcohol use (P = 0.02) ( Table 3) .
Patterns of comorbidities
Thirty-seven adults (57%) met cut-off criteria in two or more domains (Fig. 2) . Of those meeting the PTSD cut-off, 28 (97%) had at least one other psychiatric comorbidity. Nine (14%) did not meet any cut-off criteria (Table 4 ).
Discussion
We found that nearly half of all adult survivors experienced PTSD symptoms in the first year after injury. Approximately one-quarter of adults reported harmful alcohol use or moderate-severe pain, and reports of impaired QoL were common. Younger age (16-50 years), a history of psychiatric illness or substance use, ICU admission and spending >10 days in hospital were associated with poorer outcomes. Of concern, one in five adults reported two or more psychiatric comorbidities. To our knowledge, this study is the first to examine such a broad range of outcomes in adult survivors of major trauma in New Zealand.
The prevalence of PTSD in the current study is similar to previous reports. Blanchard et al. found that 39% of trauma survivors met PTSD criteria at 1-4 months post-trauma or hospital discharge. 44 While the current study screened for rather than diagnosed PTSD, our findings provide further evidence of risks for PTSD symptoms up to 1 year following trauma. Findings of links between major trauma and comorbid difficulties are also consistent with overseas evidence. 45 An Australian survey found that 24% of trauma survivors with PTSD also had an alcohol use disorder. 45 Using the Structured Clinical Interview for DSM-IV, 46 O'Donnell et al. found PTSD and major depressive disorder were most common, with 10.4% and 10.1% reporting major depression at 3 and 12 months respectively. 12 Table 3 . Associations between criteria and sample characteristics Characteristic Impaired QoL N (%) While higher rates of depression were found in the current study (18.5%), the validity of using self-report questionnaires such as the BDI in medical populations has been questioned. Several BDI items can be attributed to medical conditions (eg sleep disturbances, fatigue). Subsequently, there are concerns that reports of depression may be over-inflated in this population. However, the exclusion of somatic symptoms when assessing depression may reduce sensitivity to detect depression, prolong symptoms and impede long-term recovery. 47 The complexities of assessing depression among trauma patients are further complicated by overlapping symptoms in depression and chronic pain. 48 Nevertheless, our findings overlap with prior research highlighting comorbid difficulties among adult survivors of major trauma.
Study findings also highlight the value of identifying risk factors associated with and screening for PTSD and other comorbidities, particularly among younger patients following major trauma. Ameratunga et al. (2009) examined PTSD prevalence among 268 adult survivors of serious car crashes 13 (aged ≥16 years) and, consistent with our results, found that PTSD was more common in people aged <45 years at injury than in older adults. Given longer-term management of trauma patients is often a primary care responsibility, it is important for primary care clinicians to be aware of the increased risks for psychiatric comorbidities and to consider ways to identify patients at risk.
A key challenge in hospitals is to distinguish between transient distress and risk for subsequent development of serious psychiatric disorder. One way to identify early high risk during the in-patient stage could involve the standardised review of patient medical records for known risk factors identified in the current study and in overseas populations. For example, Russo et al. (2013) examined a population-based sample of 878 trauma survivors in an effort to develop and test a PTSD risk prediction model. 49 Consistent with our findings, risk factors for later PTSD included ICU admission, current or history of substance use or any psychiatric disorder. Additional risk factors were female gender, minority ethnicity, prior in-patient hospitalisations, intentional injury, insurance status, tobacco use and history of PTSD. Additional risk factors in our sample included younger age at injury and longer hospitalisation. Given that prior hospitalisations, tobacco use, intentional injury and a history of PTSD were not specifically examined in the current study, these additional risk factors cannot be discounted and may also be relevant in New Zealand.
While yet to be fully validated in New Zealand, all of these risk factors provide a starting point to 50 or the 10-item Posttraumatic Adjustment Scale (PAS) 51 could be used to identify adults at risk. This status could then be indicated in discharge summaries to flag follow-up in primary care and prompt systematic written patient information at discharge. Alternatively, all trauma survivors could be provided with information at discharge to avoid missing any at-risk patients, with recommendations to follow-up any future concerns with their primary care provider.
Information concerning PTSD and depression is currently available on the Ministry of Health and Mental Health Foundation of New Zealand websites. We recommend an information leaflet specifically targeting adult survivors of major trauma and their families. This resource should aim to inform patients and their families/ whānau about symptoms consistent with PTSD and other common comorbidities that follow trauma. It should also advise on how to recognise maladaptive coping strategies, the importance of social support and avenues for accessing support beyond the family. 52 
Strengths and limitations
Limitations of this study include variability in the timing of questionnaire completion up to 1-year post-trauma, sole reliance on self-report screening measures and its small sample size. Given avoidance is a symptom of PTSD, it is possible that people with PTSD and depression were less likely to complete our questionnaire. Alternatively, it is also possible that people who have recovered well are busy participating in life and did not see any value in completing and returning the questionnaire. A future study that emphasises to potential participants the value of learning more about adults who have or have not recovered well from trauma may achieve enhanced response rates from patients. Further, including consistently timed in-person 54 and subjective, selfreport measures, could improve comparability with other studies and enhance insight into the full spectrum of needs of trauma survivors. Qualitative research methods could also help to better understand what life is like for survivors of major trauma and to identify unmet needs and barriers to service access. Nonetheless, the current study achieved a 40% postal response rate in a population who can be difficult to engage, included all causes of major trauma and broadly examined the presence of psychiatric comorbidities.
Implications for primary care
While conclusions should be drawn with caution, study findings confirm the need to further support people who survive major trauma, at least throughout the first year following injury. At present in New Zealand, there is no systematic follow up of major trauma patients at primary care level. Some major trauma patients may receive assistance from the Accident Compensation Corporation (ACC) covering treatment and support for people with physical injuries and related mental injuries, including PTSD. However, in the absence of routine in-patient and out-patient screening in primary care, many cases of PTSD and depression following major trauma may be overlooked.
One important first step in outpatient screening after discharge might include the standardised use of predictive screeners for PTSD and depression (the two most commonly identified outcomes in the current study) among survivors of major trauma. To our knowledge, no predictive screeners for the future development of PTSD and depression have been developed for use in New Zealand. However, several predictive screeners have been used in primary care in other countries, 51, [55] [56] [57] some of which screen exclusively for PTSD (Breslau's Short Screening Scale) or for several psychiatric disorders (My Mood Monitor Checklist). We identified only three screening measures specifically aimed at detecting risk for PTSD and depression following major trauma.
As an alternative to the ITSS and PAS that may be suitable for primary care, Richmond et al. (2011) propose an eight-item, simple screener for PTSD and depression that relies only on information that is readily available from medical records, patients or families (Fig.  3) . 58 Easily scored by busy clinicians, this tool has proven useful at 1-2 weeks post-injury in identifying patients at risk for developing PTSD and depression within 6 months. With proven sensitivity (0.81 depression, 1.0 for PTSD), evidence suggests that patients who screen negative can, with confidence, be screened out from further monitoring for PTSD or depression. However, these screening tools require further validation in terms of longer-term administration (beyond up to 2-weeks post-injury) and potential variations in performance by age, gender, ethnic groups and in geographically diverse locations.
Nevertheless, a 2013 systematic review of screening measures for PTSD in primary care 55 found that, regardless of the screening tool used, 63% of patients and 80% of primary care providers found the screening process valuable to facilitate discussion around patient feelings and emotional symptoms. Therefore, while priority screeners are yet to be identified, research shows that it is possible to use a brief screener in primary care to identify trauma patients who are likely to develop PTSD and depression within 6 months following hospital discharge. Such a screening measure could provide a trauma survivor template in electronic patient management systems to flag key questions to be revisited at follow-up appointments for survivors of major trauma. We do not suggest that all major trauma patients are screened. Rather, people who screen positive for risk of developing PTSD or depression could be engaged in further discussion and potential follow up, which may include psychological assessment.
In conclusion, this study suggests that better screening for, and subsequent follow up and treatment of, mental health problems in adult survivors of major trauma is required and could lead to significant improvements in their wellbeing and recovery and careful allocation of costly and limited mental health resources. 
